Differential regulation of hexameric and dodecameric hemocyanin from A. leptodactylus.
The oxygen binding properties of hemocyanins are regulated on a short time scale by effectors such as l-lactate, urate and protons, and on longer time scales by expression of the different types of subunits. For Astacus leptodactylus it was shown previously that acclimation to higher temperatures leads to increased levels of a 6-meric hemocyanin species, whereas at lower temperatures the 12-meric form prevails. Here we show that the temperature dependence of the two forms supports the idea, that the maintenance of high affinity towards oxygen is the driving force for the differential expression of these hemocyanins. Furthermore, the two different types of hemocyanin differ not only in the affinity to oxygen, but also with respect to their interaction with l-lactate: while the 12-meric form displays a normal shift in oxygen affinity upon the addition of l-lactate this allosteric regulation is absent in the 6-meric form. Exclusive binding of l-lactate to the 12-meric form was supported by isothermal titration calorimetry. These results indicate that l-lactate binds either at the interface between the two hexamers or at subunit α' which is responsible for the formation of the 12-mers and is not present in the 6-meric form. Urate has a comparable effect on the oxygen affinity of 6-meric and 12-meric forms and also binds to a similar extent to the oxygenated state as determined by isothermal titration calorimetry. Thus, urate and l-lactate do not seem to share the same binding sites. Interestingly, urate binding sites with no allosteric effect seem to exist, which is unusual. This article is part of a Special Issue entitled: Oxygen Binding and Sensing Proteins.